American 


POTATO 
JOURNAL 


February 1957 Number 2 


CONTENTS 


Gamma irradiation of potatoes: Effects on sugar content, chip 
color, germination, greening and susceptibility to mold 


SIGMUND SCHWIMMER, Horace K. Burr, W. O. HARRINGTON 
AND WILLIAM J. WeEsTON 


Control of late blight of potatoes with fungicides at Hastings, 
Florida 


A. H. Eppins 


NEWS AND REVIEWS 
Problems of the editor of a small journal 


GEORGE S. TULLOCH 


Potato pre-peeling 


I. C. Feuster anp W. O. HARRINGTON 


Abstracts of papers presented at Annual Meeting 


Official Publication of 
THE POTATO ASSOCIATION OF AMERICA 
NEW BRUNSWICK, NEW JERSEY, U.S. A. 


| 
¥ 
ah 
Bh 
| 
‘A 
7 
49 
: oc 
55 


American Potato Journal 


PUBLISHED BY 
THE POTATO ASSOCIATION OF AMERICA 
NEW BRUNSWICK, N. J. 


EXECUTIVE COMMITTEF 


J. C. Editor-in-Chief 
Wa. H. Martin, Honorary Editor 
E. S. Crark, Associate Editor 


Rutgers University, New Brunswick, New Jersey 


W. Hovucas, President University of Wisconsin, Madison, Wis 

M. Parks, Vice President Department of Agriculture, Ottawa, Canada 

’. J. Hooxer, Secretary Michigan State University, East Lansing, Mich 
Joun C. Campnett, Treasurer Rutgers University, New Brunswick, N. J. 
Cecm Froreney, Past President Colorado A & M College, Ft. Collins, Colo 
Orrin C. Turnguist, Director University of Minnesota, St. Paul 1, Minn 
Wa. G. Hoyvman, Director North Dakota Agricultural College, Fargo, N. D 
Ek. J. Wueecer, Director Michigan State University, East Lansing, Mich 


Price $4.00 per year in North America; $5.00 in other countries. 


Entered as second class matter at New Brunswick, N. J., March 14, 1942 under Act of March 3, 
1879. Accepted for mailing at special rate of postage provided for in section 412, Act of February 
28, 1925, authorized on March 14, 1928 


SUSTAINING MEMBERS 


STARKS Route 3, Rhinelander, Wisconsin 
Bacon Broruers 1425 So. Racine Ave., Chicago 8, Illinois 
L. L. Orns Seep Co Madison, Wisconsin 
FRANK L. CrarKk, Founder Clark Seed Farms Richford, New York 
Rep Dor Foops, IN Madison, Wisconsin 
Roum & Haas Company Washington Square, Philadelphia 5, Pennsylvania 
Wise Porato Cutp Co Berwick, Pennsylvania 
Joun Bean Diviston, Fooo Macninery Corp Lansing 4, Michigan 
S. Kennepy & Sons, Growers and Shippers of Potatoes and Onions .Clear Lake, Iowa 
Martuieson Cuemicar Corp Mathieson Bldg., Baltimore 3, Maryland 
AMERICAN AGRICULTURAL CHEMICAL Co Carteret, New Jersey 
Lockwoop Graver Corp Gering, Nebraska 
Epwarp H. Anperson & Co 1425 So. Racine Ave., Chicago 8, Illinois 
FE. I. pu Dont pe Nemours & Co. (INc.), 

Grasselli Chemicals Dept. Wilmington 98, Delaware 


. 
ay 
7 
y 
ae 
- 
ile 
ae 


GAMMA IRRADIATION OF POTATOES: EFFECTS ON SUGAR 
CONTENT, CHIP COLOR, GERMINATION, GREENING, 
\ND SUSCEPTIBILITY TO MOLD! 


SIGMUND ScuwimMMer, Horace K. Burr, W. O. HARRINGTON, 
AND J. Weston? 


ABSTRACT 


Russet Burbank potatoes that had been stored at 40°F. for 5 months 
after harvest were irradiated with 5,200 and 14,000 rad of Co® gamma 
rays. In general, irradiation caused an accumulation of sugars. At 40°F 
the sucrose level rose to nearly 3 times that of the control in 16 days 
following irradiation, Fructose and glucose showed smaller increases and 
the latter did not accumulate significantly in the tubers given the higher 
dose of gamma rays. At 70°F., the levels of sucrose and glucose in the 
irradiated tubers rose above those in the controls, the difference reaching 
a maximum in 4+ days and then declining. Irradiation had no effeet on loss 
of fructose at this temperature. Color of potato chips processed from. the 
irradiated potatoes was in general darker than that of chips from control 
tubers. The storage-time pattern of color change resembled that of the 
reducing rather than total sugar. Fourteen thousand rad not 
prevent imitiation of germination in the tubers but did destroy their sprout 
growth apparatus. Although the lower dosage did not prevent imitiation 
and subsequent growth, it prevented the formation of secondary tubers, 
which appeared on the sprouted control tubers. Furthermore, unlike the 
controls, the low-dosage potatoes developed branching hair sprouts with 


no tendency toward apical dominance during the early stages of sprouting 
The rate of greening of gamma-irradiated and illuminated tubers was 
significantly less than that of unirradiated illuminated controls. levidenec 
is presented that irradiation may increase the susceptibility of potatoes to 


attack by molds under some conditions 


INTRODUCTION 


In 1950, Sparrow and Christensen (9) reported that the yield of 
potatoes from seed tubers planted after irradiation with 4.800 rep of x-rays 
was reduced to 4 per cent of that of control plantings. In 1953, Sussman 
(11) observed a transient burst in oxygen uptake and carbon-dioxide 
evolution in small (114 inch) tubers which bad been treated with various 
dosages of gamma radiation in the range from 1.000 to 800 000 rep. Both 
cytochrome oxidase and polyphenol oxidase of the tubers were unaffected 
by these dosages. At 3.200.000 rep partial inactivation of the polyphenol 
oxidase was observed. In a study of the effeet of Co gammas on the 
storage life of harvested potatoes, Sparrow and Cliristensen (10) showed 
that complete inhibition of sprouting and a substantial decrease in weight 
loss was achneved at 20,000 rep and higher 

The finding that sprouting of potatoes could be inhibited by irradia 
tion, as well as by certain chemicals, has aroused the interest of potato 
processors. practical method of inhibiting sprouting would offer the 


!Accepted for publication October 23, 1956 
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possibility that tubers of the types preferred for processing might be avail- 
able the year round. It also seemed possible that the increased respiratory 
activity observed by Sussman (11) might be accompanied by a destruction 
of reducing sugars. This would be a desirable effect, since a high sugar 
content ts usually associated with excessive tendency toward non-enzymatic 
browning in potato products. There was clearly a need for information 
about how low doses of radiation would affect the processing quality of 
tubers 

With this objective, an experiment was undertaken to determine what 
effect, if any, gamma irradiation would have on the sugar components of 
the potato and on the color of potato chips prepared under standardized 
conditions. Information was also obtained on inhibition of sprouting and 
on susceptibility to “greening” and attack by molds, 


Mertriuops AND MATERIALS 


Tubers of the Russet Burbank variety harvested in November 1954 
at Aberdeen, Idaho, were stored for 5 months at a constant temperature 
of 40°R. In March 1955, several 100 pound sacks were sorted by hand to 
select those tubers between 100 gms. and 225 gmis. in weight which were 
tree of rot, softening, and serious digger cuts. These selected tubers were 
distributed among 9 lug boxes each containing 20 kgms. Two potatoes 
were taken from each lug one day before irradiation and pooled to con- 
stitute the “before irradiation” control. The remainder were then 
transported without refrigeration to the Co®® gamma source at the Stanford 
Research Institute, Stanford, California. 

The potatoes were divided into 3 lots. each consisting of 3 lugs: one 
lot was used as a control, one irradiated with 5.200 rad*, and one with 
14,000 rad. The irradiations were carried out in air at a rate of 10,400 rad 
per hour, and the frames holding the potatoes were turned around at the 
muddle of each exposure period to assure a more uniform treatment. 

After transportation back to \Ibany, California, on the same day, half 
of each lot, fe., about 30 kgms., was returned to storage in the dark at 
10°F. and the other half lots were maintained at a temperature close to 
70°F. under moist burlap bags in order to raise the ambient humidity and 
decrease ventilation and exposure to light 

For sugar determination, 15 potatoes weighing about 2.5 kgms. were 
peeled, cut in half, and one half from each potato was diced. After thorough 
muxing of the pooled dice, 400 grams were placed in enough boiling ethyl 
alcohol to yield a final concentration of 80 per cent alcohol. The procedures 
lor extraction, clarification, and determination of — the major sugar 
components of the potatoes were identical with those reported previously 
(S). In addition, the reducing sugar contents of the undeionized or 
unclarified extracts were determined Samples were taken 0, 1, 2, 4, 8. 16. 
and 245 days after irradiation 

For the preparation of chips, slice lots (1/16-inch in’ thickness) 
contaming 75-85 grams per batch were fried in hot oil initial at 190°C. 
‘In reporting our work, we follow the recommendation of the International Commis 
sion on Radiological Units (5) in using the rad as the unit of absorbed dose of 
lomizing radiation. The rad represents 100 ergs ol energy per gram of irradiated 


material. It is of the same order of magnitude as the rep, which has been treated by 
various workers as equal to 83, 84. 93, or 100 ergs per gram (4) 
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until cessation of bubbling was observed (80-100 seconds). After being 
drained and cooled, samples of the chips were placed in tightly closed jars 
and stored at -10°F. (-23.3°C.) for subsequent evaluation, Such a frying 
technique results in chips with a moisture content of about 2.5 per cent, 
Relative chip color was estimated by a ranking system in which 1 lightest 
in color and 34 = darkest. Each value reported represents the average: of 
16 judgments. 

The samples in storage were observed for sprouting with special 
attention to length, character, and distribution of the sprouts of the 
irradiated samples as compared with the controls 

Kor measurements of the rate of greening (chlorophyll formation) of 
tubers exposed to light another lot of Idaho Russet Burbanks was used 
Half of these had been treated with 75,000 rad of gammas from reactor 
fuel elements at Arco, Idaho, several weeks after harvest. The treated and 
control samples were then held in the dark at 40°F. (4.4°C.) for 10 weeks 
prior to ilumimation. Ten irradiated and 10 control tubers were exposed 
at room temperature under a fluorescent light source providing uniform 
Humination of 2454-5 foot-candles to the upper surfaces of the tubers 
After 1, 2, 3, and 5 days’ exposure, two controls and two irradiated tubers 
were analyzed for chlorophyll. Twelve cylinders 1 cm. in diameter by 2 
cms. long were cut with a cork borer from the upper surface of each tuber 
to be tested. These were pooled and extracted by the procedure of Larson 
(6). The spectroscopl measurements and calculations followed the 
V.O.A.C. procedure (1). Results are expressed as micrograms of chloro 
phyll per om.* of potato surface. 

\n exploratory experiment to detect possible differences — in 
suscepubility to attack by mold was carried out with Idaho Russet Burbank 
tubers irradiated at levels of O, 11,200, and 93,000 rad. Six tubers of each 
dosage level were prepared in duplicate as follows: (a) one end cut away 
with a sharp knife, (b) one end cut away and the cut surface roughened 
by scraping, (c) one end mashed with a hammer to leave a badly bruised 
and abraded surface. The prepared potatoes were held at room temperature, 


about 75°F., in crystallizing dishes loosely covered so as to permit gas 
exchange with the atmosphere and to maintain a high humidity around the 
tubers 


RESULTS 


I: fect of Irradiation on Sugar Components. Figure 1 shows that there 
was a slight decrease in total sugar for the control tubers while being taken 
to Stantord Research Institute and back to Albany, a period of approx! 
mately 6 hours without refrigeration. Thereafter at 40°F. the total sug 
level remained quite constant. In the potatoes held at 70°F., the total sugar 
content fell, as « xpected, in 16 days to 1/3 the initial level 

In the irradiated tubers stored at 40°F... the sugar content rose in 16 
days to a level about 70 per cent above that of the control, Both dosage 
levels produced about the same effect at this temperature. In the irradiated 
tubers held at 70 I . the total sugar values rose to about WD) per cent and 
15 per cent above the control as a result of irradiation at 14,000 and 5.200 
rad, respectively.After 4 days, the trend was reversed and the total-sugat 
levels slowly approached that of the control. 


4a 

| 

+ 

— 

By ‘ail 

‘ 
at 

—. 


AMERICAN POTATO JOURNAL | Vol. 34 


=ffect y Rays— Total Sugar 


40 °F Storage 


Days After Irradiation 


igure 1 effect of gamma irradiation on the total sugar content of 


5-month-old 
Russet Burbank potatoes Ihe top graph hows 


ugar content oft the controls and the 
bottom gray how deviation of sugar from c« 


esponding control upon storage 


ubsequent to irradiation. Gamma H and gamma |. denote high 
( 


i ay at sei 
(14,000 rad) and low-gamma rav dosage 


5,200 rad respectivel 


hows the even more striking effects of irradiation on the 


of potatoes. Thus, the sucrose content of the high dosage 


rose to a value 210 per cent above that of the corre sponding 
lO days at 40°R. At 70°F., it rose to 105 per cent above that 

and then approached the control again. The hig! 
wre etfective than the low dosage for most of the samples 


hivestigates 


Reducing sugars, comprising glucose plus fructose, followed the same 
yenceral pattern as did total sugars and sucrose but the differences between 
irrachated and control samples were smaller as shown in figure 3. At 40°F 
the reducmy sugars reached a higher:level in the low-dosag irrachated 
potatoes than im those irradiated at 14,000 rad. Reducing sugar values 
determined on clarified and on unelarified extracts were practically 
identical 


Figures 4 and 5 show that the increase in reducing sugars in the 


high dosage potatoes held at 40°F. was contributed entirely by fructose 
In low-dosage potatoes, glucose and fructose increased about equally. In 
70 storage, 


the major effect of irradiation was on glucose rather than 
fructose 


‘ 
7 
! | 
ic 
2 70 °F 
| 
a ) 
O12 4 8 245 
2 
ucrose level 
irrachated Jot 
control atter 
do Wil ’ 
| 


1957] SCHWIMMER et al: GAMMA IRRADIATION OF POTATOES 


Effect of y Rays- Sucrose 


° 


40 F Storage 


ucrose, Percent Fresh Weight 


Days After Irradiation 


I-ffect of gamma irradiation on the 


2. and 3 also give sugar data for tuber 

hese indicate that after prolongs 

composition imduced by irradiation had very” largel 
Cisappeares 


} 


Ie fleet J/rradiation on Potato ¢ Calo 
chip color re sulted na patiern wl 1c] re sembled 
reducing sugars than of any combination of sugars or any imeivids 


ugar ( lable Thus at 40°F... no 


and irradiated samples were detectable for the first two days af acd 


although this evaluation was sensitive enough to detect difference 
ming trom dosages after avs and beyond. At 7O°F., the el from 
the irradiated samples were consistently r although tl color 
] 


erent differences s between the control 


clecrease with increase m s rag oth irradiated and control 
\iter 16 days at 70°F., all chips were quite light in color 

Observations on Sprouting In table 2 are uninarized the effects of 
irradiation on sprout lengths of the control and irradiated tubers. Initiation 
of sprouting was observed on the control potatoes at both 40°h. and 70°F 
within two weeks after the start of the irradiation experiment \t both 
temperatures, the sprouts continued to grow, the rate of growth being 
much smaller in the case at 40°F., as expected. At this temperature, the 
tubers with both 5,200 and 14,000 rad showed no evidence of sprouting 
until after 35 weeks, when extremely small bud-like structures appeared 


in most of the eyes. When the low-dosage-treated potatoes were stored at 
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Effect of y Rays — Reducing Sugar 


40 F Storage 


Oo 1 2 4 245 
Days After Irradiation 


effect of gamma irradiation on the reducing-sugar content of potatoes. 


Effect of y» Rays-Glucose 


40 °F Storage 


Days After Irradiation 


Effect of gamma irradiation on the glucose content of potatoes. 
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Effect of y Rays-Fructose 


40 °F Storage 


oO 


2) 


Percent Fructose, Dry Weight 


Deviation from Control 


Days After Irradiation 


effect of gamma irradiation on fructose content of potator 


I:flect of wradiation on subjection evaluations of 
potato chips 


Ranking of Samples 
Days after 
Irradiation 


5,200 R: 14,000 Rad 


*Ranking of potato chip sample 
darkest iwures in parenthes 


70°F., considerable growth occurred in 2 weeks and the sprouts continued 
to grow. The high-dosage-treated potatoes exlubited evidence of germina 
tion at 7ZO°F. in that small buds appeared which were less than one 
millimeter in diameter and similar to those which appeared after 35 weeks 
at 40°F. However, these buds did not continue to grow upon further 
storage at 70°F 

Figure 6 shows the appearance of the treated and control tubers aftes 
2, 6, and 35 weeks at 70°F. Almost all sprouts from the control tubers 
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Tasie 2.-Effect of irradiation on maximum sprout length. 


Time after 


Irradiation 2 Weeks 6 Weeks 35 Weeks n 
Temperature after anor | or 
40°F, 70°F. | 40°F, 70°F, | 40°F, 70°F. 


Maximum Sprout Length 


Josage 


Control <I mm. 10 mm. 2mm. 40 mm 20 mm. 200 mm. 
5,200 Rad 0 mm. 2mm. 0mm 10mm. | <lmm. 230mm. 
14,000 Rad | Omm. <I mm mm. <Imm. | <I mm. <I mm._ 


had ceased growing after 35 weeks and secondary tubers, 3 to 35 
willimeters in diameter, had formed. The tubers treated with 5,200 rad 
showed evidence of continued sprouting after 35 weeks with no formation 
of secondary tubers. At 2 and 6 weeks the sprout development showed no 
apical dominance, in contrast to the controls where vigorous sprouting was 
visible only at the apex or bud end of the tuber. Furthermore, these low- 
dosage tubers developed characteristic “hair-sprouts’, which occur spon- 
taneously in a normal population under certain conditions or as a result of 
certam virus infections (13). Finally, the low-dosage sprouts tended to 
branch more than the control sprouts as shown in figure 6, upper right. At 
the end of 35 weeks at 70°F., the sprouts constituted 9.9, 5.7, and less 
than O.1 per cent of the total weight of potato tissue for the control, low- 
dosage, anel high-dosage samples, respectively. The secondary tubers of 
the control lot averaged 10.0 per cent of total potato tissue. 


ffect of Irradiation on Rate of Chlorophyll Formation—Qualitative 
observations on the rate of greening of the tubers from this irradiation 
experiment, about four to eight weeks after irradiation, indicated that the 
surface of the layer exposed by carefully scraping off the cork layer of the 
control tubers was definitely greener than that of the corresponding 
irradiated tubers, after ilumination of these tubers for several days. This 
qualitative difference was not observed after the potatoes were kept at 
40°F. for 10° months and then illuminated. However, when freshly 
harvested Russet Burbank potatoes were irradiated with 75,000 rad, then 
stored for 10 weeks at 40°F. prior to illumination, it was found that an 
apparently significant decrease in the rate of chlorophyll formation in the ' 
irradiated tubers was observed as compared to the controls, as shown in 
table 3, upon subsequent illumination. Additional experiments which 
confirm and extend this observation will be described in a later paper. 


Tasie 3.—/:ffect of irradiation (75,000 rad) on chlorophyll formation in 
Hluiminated tubers 


Days of Illumination 
0 l 4 3 


Chlorophyll, mu./cm.** 
Control +3 26 +2 
Irradiated 10+ 2 2 = 17 +1 16+ 5 


*Means of determinations on duplicate tubers. + deviations from means. 
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Ficure 6.—Control, (bottom of pictures) low dosage (5,200 rad). and high dosage 

(14,000 rad) treated potato tubers held at 70° F. for 2 weeks (lower left): 6 weeks 

(upper left); and 35 weeks (upper right) after irradiation. At lower right is a 
close-up of the sprouts of the low-dosage tubers 35 weeks after irradiation 
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I: ffect of Irradiation on Susceptibility to Mold Growth After 5 weeks 
Ol incubation, nearly all samples held in loosely covered crystallizing dishes 
showed at least some attack by an unidentified light gray mold. At each 
radiation level the tubers cut with a sharp knife showed the least attack, 
whereas those which had heen severely bruised showed the most. Mold 
growth on the unirradiated controls “was absent or sharply localized, 
whereas on the samples irradiated with 93.000 rad it was vigorous and 
covered nearly the entire ray surface. The tubers treated with 11.200 rad 
of gamma radiation were Intermediate in response but more closely 


resembled the controls than the high.dosage sample 


Discussion 


It Miteresting to note that the changes in sucrose content of 
irradiated tubers held at 70°F... as shown in figure 2, follow a pattern 
similar to Sussman’s curves for the output of CQO. from irradiated tubers 
(11). One might be tempted to infer from this that the primary effect of 
the irradiation is to stimulate the ugar accumulation mechanism. However. 
Ht must be remembered that sucrose is but one component of a complex 

tem. The observation that there are substantial differences in’ the 
accumulation of the various sugars suggests that the mechanism for their 
accumulation may lie along quite different biochemical pathways 
\pparently the tuber can eventually repair the control mechanism for sugar 
accumulation, This recovery occurs much more rapidly at 7O°F. than at 
I: 

The subjective evaluation of « hips correlated closely with the reduc ing 
ugar pattern. From a practical point of view, the results at 70°F. show 
that irradiation might somewhat delay but would not prevent conditioning 
ol potatoes to be used for chip manufacture. Also, the initiation of sprouting 
at the high dosage does not mean t lat Irradiation at this dosage is unsuit 
able from a processing vie wpomt, since the tubers were satisfactory in 
appearance alter a year at 40°F. and for several months at 70°F, A more 
thorough investigation of the economi aspects of gamma irradiation has 
heen published by Brownell. Nehemias, and Bulmer (2) 

The results presented herein indicate that we may divide the post 
aormaney state into 3 stages: (a) initiation of sprouting and formation of 
buds, (b) growth of sprouts, and (c) formation of secondary tubers. The 
potatoes used were affected by gamma-irradiation with 14,000 rad in such 
a manner that the mechanisms controlling (b) and (ec) but not (a) were 
le stroved, whereas the 5.200 rad dosage destroved (c¢) and altered the 
mechanism of (b). The absence of secondary tubers, ce spite sprout growth, 
nt the low-dosage tubers is in accord with the early findings of Sparrow 
and Christensen (10) that dosages of 4.800 rad decreased the vield of 
tubers by 96 per cent as compared with the control. The lack of apical 
dominance and the extensive branching of sprouts from the low dosage 
tubers suggests hormonal imbalance. possibly owing to the destruction of 
the enzyme system involved in auxin formation. As shown by Gordon, 
the enzyme converting indole acetaldehyde to indole acetic acid is extremely 
sensitive to radiation (3) 


Waggoner (12) has observed that in the potato wound periderm 
formation is “notably inhibited at doses at. or just above, those suggested 
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tor sprout inhibition.” He also noted that this might lead to increased rot 
m irradiated potatoes under some conditions. The exploratory experiment 
reported herein suggests that this is the case. That low energy radiation 
niay have a similar effect is shown by the observations of Norell (7), who 
found that exposure of potato tissue to ultraviolet: light) increased its 
susceptibility to microbial attack 
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CONTROL OF LATE BLIGHT OF POTATOES WITH 
FUNGICIDES AT HASTINGS, FLORIDA! 


A, 


H. Eppins? 


INTRODUCTION 


Late blight, caused by the fungus Phytophthora infestans (Mont.) D 
by., is a common disease of potatoes in Florida and is present most years 
in the Hastings section. Damage caused by it has varied from year to year, 
depending upon the weather and how successfully it was controlled with 
lungicides. Presence of the causal fungus (3) and number and duration of 
periods when temperatures and moisture are favorable for its growth 
determine the severity of late blight. Temperatures ranging between 53.6 
and 77°F. are very favorable for growth of the late blight fungus (2). The 
disease develops and spreads rapidly during prolonged periods of rainy 
and misty weather. Dry weather prevents or retards its development. 

Most of the potatoes grown in the Hastings area are planted from 
December 20 to February 1 and are dug from April 1 to May 15. Dates 
when late blight was first reported at Hastings and its severity each year 
for 26 years are recorded in table 1. Damage attributed to the disease 
was none, 5 years; little, 4 years; moderate, 13 years; and severe, 4 years. 

Methods of forecasting late blight have been developed in several 
potato. and tomate-growing areas by determining the influence of cumula- 
tive rainfall and mean temperatures for seven- and 10-day periods on 
eecurrence and severity of the disease for different years in those areas 
(1.6.7,). This approach is under consideration for the Hastings area but 
not available at present 

Many fungicides have been compared for control of late blight of 
potatoes m Florida. In 1930 Gratz (5) reported that Bordeaux mixture 
Was superior to copper-lime dust for control of the disease at Hastings. 
lorida 

In 1944 Ruehle (8) discovered that the new organic fungicide, He 
175, when applied at 1.5 Ibs. + zine sulfate, 1 Ib. + hydrated lime, 0.5 Ib 
in LOO gals. water gave excellent control of late blight at Homestead, 
lorida. In 1947 he reported that Dithane + zine sulfate + lime was the 
miost reliable spray for control of the disease in the Homestead section (9). 
Results of further tests mace by Ruehle (10) from 1949 to 1953 showed 
the relative effectiveness of many different fungicides and formulations for 
control of late bl geht. Those listed as very effective against the disease 
during that per od were nabam-zine sulfate, with the lime omitted, zineb, 
maneb, Cop-o-zine plus phygon, ethylene bisthiuram trisulfide and captan ; 
fungicides contaming copper only were reported to be less effective when 
the disease was serious 

Commercial production of potatoes for shipment to Northern markets 
was starte] at Hastings in 1898 and Bordeaux mixture was the first fungi 
cide used to combat late blight. Copper-lime dust was first used for 
controlling the disease about 1920 and within a few vears displaced 
Bordeaux mixture. Later, neutral and basic copper dusts were substituted 
! Accepted tor publication October 25, 1956 
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Taste 1.—First reports of Late Blight of potatoes and damage caused by 
it at Hastings, Florida, from 1931 to 1956. 
Blight Record Blight Record 
First 
Reported 


Year First 
Damage* | Reported Damage* 


| 
} 


April 


Moderate i} 1944 3- Severe 


Moderate 1945 None 
Severe 1946 Moderate 
Severe 1947 Moderate 
None 1948 Moderate 
Moderate 1949 . Moderate 
Severe 1950 Little 
Moderate 1951 None None 
Moderate 1952 . Moderate 
Little 1953 Moderate 
Moderate 1954 None 
Moderate 1955 None 
Little | 1956 -2 Little 


*Damage refers to estimated reduction in yield and loss from tuber infection 
None = no loss; Little = less than 1.0 per cent; Moderate = 1.4 per cent; Severe 
8-15 per cent 


for copper-lime (4). Thus, fungicides containing copper were the only ones 
used to control late blight at Hastings from the beginning of commercial 
potato-growing until Dithane-zine sulfate-lime spray was used for the first 
time in 1946. This fungicide and later Dithane D14"-zine sulfate and 
Parzate liquid*-zine sulfate replaced copper dusts as rapidly as sprayers 
could be acquired. By 1955, almost all of the potatoes grown in the Hastings 
area were sprayed with nabam-ZnSQOy, for control of late blight 

Several different fungicides were tested for control of late blight of 
potatoes at Hastings, Florida, from 1949 to 1954. The results are reported 
in this paper 


MATERIALS AND Metnops 
Fungicides Tested 


The tests were made with Sebago, which is the leading potato variety 
grown at Hastings. The plots were planted in January and the potatoes 
were dug in April or May during the different years. The fungicides were 
applied with a tractor-operated sprayer and duster equipped with enough 
nozzles to cover the plants with spray or dust. Each treatment was 
replicated four times in three-row plots. Length of the plots varied from 
80 to 100 feet during the different years. A 30-foot turnrow between the 
ends and two and three nontreated rows of potatoes between the sides of 
plots minimized drift of the fungicides trom one treatment to the next 
Plants usually were about eight inches tall when first treated. The spraying 
and dusting schedule used in different years varied, depending upon the 
presence of late blight and weather conditions. Size of plants determined 
the quantity of sprav and dust used on each acre. Usually the first two 


%Disodium ethylene bisdithiocarbamate which has been given the common name, nabam 
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applications were made with 125 to 135 gallons spray and 30 to 35 pounds 
dust per acre. Quantities applied thereafter were increased as needed ; 
maximum amounts used per application on the largest plants were 165 
gallons spray and 40 pounds dust per acre. Insects were controlled with 
DOT (1 quart of 25 per cent emulsion per 100 gallons) mixed with the 
different sprays or with water when used in the dusted and check plots. 
Vercentage foliage killed by late blight, weight of U.S.1A_ tubers 
produced and percentage of those affected with the disease in the middle 
row of each three-row plot were used in evaluating the fungicides.* 
During the six years fungicides were tested, late blight was severe 
moderately severe two years and caused little or no damage the other 
four years, as is shown in table 2. It was first observed im the plots in 
Kebruary or March in the years it was severe and moderately severe and 
in April in the years it was mild. 


2. Potato planting and digging dates and records of Late Blight 
on nontreated plants in test plots from 1949 to 1954. 


Potatoes Late Blight 
Year Date Date Date Percentage 
Planted Dug First Seen Fohage Killed 
1949 
1950 
195] 


ty 


2-25 100 
4-6 13.8 
None None 
4-16 15 
3-20 57.5 
4-9 Trace* 


1953 
1954 


] 
1952 
] 


le than 0.1 per cent 


1949-1950 Tests 


Dithane DI4-ZnSO,.° Parzate liquid-ZnSQO, and tribasie copper-zine 
prays; and zineb, tribasic copper-zine and copper compound A dusts were 
tested for control of late blight in 1949 and 1950 and the data are given 
in table 3 

1949. The disease appeared in February and killed all plants in the 
non-treated plots 79 days from planting. The treated plants continued to 
grow until the potatoes were dug 91 days from planting. Average per 
centaye of foliage killed by the disease im the treated plots ranged from 
7.5 to 32.5 per cent and tuber infection from a trace to 2.5 per cent 

Percentage of tubers affected with the disease in the nontreated plots 
was less than in the treated, except in those sprayed with Dithane D14 
ZnSO, and VParzate liquid-ZnSQ,, probably because there were fewer 
viable spores of the fungus on the dead plants in the nontreated plots and 
on the green plants treated with Dithane D14-ZnSO, and Parzate liquid 
ZnSO, than there were on those treated with other fungicides when rains 


‘The are sine transformation method was used in determining the significance of differ- 
ences between average percentages of foliage killed and tubers affected in the different 
treatments. This method of analysis is described by Snedecor, George W. Statistical 
Methods. 480 pp. Ed. 4. Iowa State College Press. 1953 
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SSpray grade ZnSO, containing 36% metallic zinc was used 
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TABLE . Results of treating potato plants with different fungicides for 
control of Late Blight in 1949 and 1950 


19492 1950) 

Per cent 

Per cent \lubers 100-Lb Per cent 100-Lb 

Fungicide s! Foliage \ ffected Sacks Folage Sacks 
Killed by with Late per Killed by per 

Late Blight Blight \cre Late Blight Acre? 


Sprays 
Amounts/100 gals 
Nabam (19 per cent) 
Dithane D14-ZnSO, 
2 qts 1 Ib 


Parzate 
Liquid-ZnSOy, 
2 qts l Ib 


Iribasie Copper 
(42 per cent Cu) 
Zine (11 per cent Zn) 


7 \bs 


Dusts 


6.5 per cent Zineb 


Iribasic oppel Zim 
(7 per cent Cu 


4 per cent Zn) 


Copper Compound A 
(6.5 per cent Cu) wo 


Untreated 100.0 


!Applied 10 times at 4- to 7-day intervals in 1949 and 9 times at 4- to 6-day interval 
in 1950 
“According to the are sine transformation method of determining 
ences between percentages, the sprays gave significantly better control of late blight 
than the dusts and Dithane D14-ZnSO, was statistically more effective against the 
disease on the foliage than tribasic copper zine spray 

Plants treated with fungicides significantly outyielded the untreated at the 
cent level (L.S.D. 29 sacks/A.) 
‘Less than 0.1 per cent 
‘Great variability in yields among replicates due to injury from rains made 
sible to evaluate the significance of differences between treatments. The | 
45 sacks/A. at the 5 per cent level 


iwnificance ot differ 


S.D. wa 


near the end of the growing season washed spores from blighted plants 
into the soil and created conditions favorable for tuber infection 
Dithane DI4-ZnSQO, and Parzate liquid-ZnSQO, were very effective 


against the disease on the foliage and gave better control than zineb, tribasi 
copper-zine and copper compound A dusts. Tribasic copper-zine spray was 
on the foliage as Dithane 1I14-ZnSQO, 
but gave much better control than the dusts 

Dithane 114-ZnSQO, and Parzate lquid-ZnSQO, were more effective 


not as effective against the disease 


ar 
{ 
— 
«J 
16] None 133 
11.3 lrace 159 None 141 
| 0.2 140 None 146 
32.5 2.5 146 race 163 5 
30.0 1.8 142 Trace 166 
‘ 
| = None 1 2k 
| 0.1 76) 13.8 137 
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in preventing tuber infection than the other fungicides, except. tribasic 
copper-zine spray. The sprays gave better control of tuber rot than the 
clusts 

The nontreated plants were killed by late blight and yielded 64 to 8&5 
hundred-pound sacks per acre less than those treated with fungicides. 
Differences between yields of potatoes treated with the different fungicides 
were not significant.® 


1950.-ate blight was mild and killed only 13.8 per cent of the foliage 
of the nontreated plants. All fungicides controlled the disease. The foliage 
was free of the disease in all treated plots except in those dusted with zineb 
and tribasie copper-zine; none of the tubers was affected. Yields were 
greatly reduced in some plots due to injury from rains. This made it 
unpossible to evaluate differences in yields between treatments. 


1951-1954 Tests 


Maneb, nabam-ZnSO,, copper compound A, captan, dichlone, vancide 
7u5O, and ethylene bisthiuram trisulfide sy rays; and copper compound A 
dust were compared for contro! of late blight during the 1951-1054 period 
and the results are given in table 4 


1951.--The vines and tubers were free of late blight in all plots. Plants 
treated with copper compound A dust vielded 20 to 25 sacks per acre less 
than the nontreated plants and those treated with maneb and captan. 

1952. Late blight killed 15 per cent of the foliage in the nontreated 
plots and a trace to two per cent in the treated’. All fungicides gave good 
control of the disease on the foliage. None of the tubers was affected with 
the disease and differences in yields between treatments were not significant. 

1953. —The disease killed 57.5 per cent of the foliage of the nontreated 
plants and O.1 to 3.8 per cent of the foliage of the treated. All fungicides 
gave good control of the disease on the foliage. A trace of the tubers in 
the nontreated and captan-treated plots was affected with the disease and 
hone was affected in the other plots 

Differences between yields of the treated and nontreated plants were 
not significant. Yield of the maneb-sprayed plants was 30 to 36 sacks per 
acre greater than yields of those sprayed with nabam-ZnSO,, captan and 
ethylene bisthiuram disulfide. Plants treated) with copper compound A 
yielded 30 to 32 sacks per acre more than those treated with nabam-ZnSO, 
and ethylene bisthiuram trisulfide 


1954, Omly a trace of late blight appeared on the foliage of nontreated 


plants and none of the tubers was affected. Differences in vields between 
treatments were not signifleant 


SUMMARY 
Several fungicides were compared for control of late blight of potatoes 
at Hastings, Florida, during a six-vear period. Percentage foliage killed by 
late blight weight of tubers produce 1 and percentage of those affected with 


SThe term significant is used to denote statistical significance as well as recognition of 
mportant differences 
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Lasite 4+.—Kesults of treating potato plants with different fungicides for 


1951 | 1952 1953 1954 
100-Lb. Per cent 100-Lb. Per cent 100-Lb. | 100-Lb. 
Fungicides? Sacks Foliage Sacks | Foliage Sacks | Sacks 
per Killed by | per | Killed by per per 
Acre® | Late Blight | : Acre® | Late Blight Acre*® Acre’ 
Sprays, | 
\mounts/100 gals 
Maneb (70 per 
cent) | 
1.5 Ibs. 245 | Trace# 189 0.1 156 226 
Nabam (19 per 
cent) ZnSO; | 
2 1 Ib. Trace 200 0.3 122 217 
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control of Late Blight from 1951 to 1954." 


{ opper Com 
pound A (45 
per cent Cu) | 
5 Ibs. 233 Trace | 188) | 0.8 152 215 


Captan (50 per 
cent) 
4 Ibs »5() Trace 199 1.6 126 240 


Dichlone (50 
per cent) 


Vancide (30 
per cent) 
ZnSO4 
2 ts 1 Ib | 1.3 186 3.8 129 238 


Ethylene bisthi 
uram trisul fice 
(/> per cent) 


2 Ibs 0.3 120 240 


Dust 


{ opper Com 
pound \ (9.3 
per cent Cu) 295 


Untreated 246 15.0 197 57.5 130 239 


1'No late blight was present in 1951 and there was less than 0.1 per cent infection on 
the foliage of nontreated plants in 1954 

“Applied 7 times at 4- to 8-day intervals in 1951; 6 times at 7- to 12-day intervals in 
1952; 7 times at 4- to 14-day intervals in 1953 and 5 times at &- to 10-day interval 
in 1954 

TS.D. €.05) 1951, 19 sacks; 1952, 22 sacks; 1953, 30 sacks; 1954, 31 sacks 

‘LLess than 0.1 per cent 


the disease in the treated and nontreated plots were used im evaluating 


the tungicides 
In 1949 when the disease killed all non-treated plants 79 days from 
planting, Dithane D14-ZnSQO, and Parzate lhquid-ZnSQO, sprays gave about 
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the same degree of control. They were slightly more effective than tribasic 
copper-zine spray and much more effective in preventing foliage and tuber 
Infection than zineb, tribasic copper-zine and copper compound A dusts 
The treated potatoes outyielded the non-treated 64 to 85 hundred pound 
acks per acre, but differences in yields of potatoes treated with the different 
lungicides were not significant 

VI fungicides tested in 1952 and 1953 when blight was mild and 
numlerately sCVEeTC gave good control of the clisease. 

Plants treated with copper compound A dust yielded 20 to 25 sacks 


per acre less than nontreated plants and those sprayed with maneb and 
captan in T9517 when late blight was’ not present 


When the disease was moderately severe in 1953, the maneb sprayed 


those sprayed with nabam-ZnSQO,, captan and ethylene 
Insthiuram disulfide by 30 to 36 sacks per acre 


plant out-vielded 


Mlants sprayed with copper 
compound A also yielded 30 to 32 sacks per acre more than those treated 
with nabam-ZnSQO, and ethylene bisthiuram trisulfide 
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NEWS AND REVIEWS 


PROBLEMS OF THE EDITOR OF A SMALL. JOURNAL! 
GEORGE S. 


The following article relates the problems of the editor of this Journal 
0 well that it was thought that our readers would find it interesting and 
valuable.—FEditor, 

The editor of a small journal usually has duties far bevond those of 
selecting and preparing articles for publication, Extra and related duties 
yy seem to rub off on him. He may find himself acting as subseription man 

ager, advertising agent, head of the complaint department, and last, but 
} not least, the custodian of all back issues of his journal. After a bit of 
history, | shall restrict my remarks to the problems that are of an editing 


nature 

Our society through ats monthly meetings, is dedicated to serve. the 
4 people in our community who are interested in learning more about insect 
Through our publications, the Bulletin, which is devoted to short articles 


and /:ntomologica Americana, which is devoted to monographic works, we 


serve entomology as a whole. The subscribers to our Bulletin, whieh is 
my specific responsibility, are for the most part the educational govern 
mental, and research institutions, located all over the world, that include 
entomology in their sphere of interest 
| For the most part, our Bulletin reaches the reader not at the retail 
or individual level but at the wholesale or institutional level, and this latter 
fact is reflected in our small subscriber list. We estimate that we reach 
| about 2500 readers on a regular basis, which indeed is a very small con 
| stituency. However, based on bibliographic references to articles that have 
| appeared in our Bulletin, we estimate that our occasional reader audience 
numbers into many thousands, 
| I am certain that. the problems discussed here are not peculiar to 
editors of small journals, but I am not competent to judge which of im 
| problems are characteristic of the larger journals. The following item 
appear to be the most important insofar as | am concerned 
1. \/aintaining reader appeal. The problem of maintaining readet 
appeal is tremendously acute to editors of small technical publication 
Our readers are limited to those whose interests are directed to. the 
splinters of a subject rather than to the subject as a whol ‘The ubject 
| matter of entomology is enormous and, over the years, has been fractured 
| into thousands of splinters. Those with taxonomic interests may restrict 
their endeavors to a single family of insects or even to a smaller category 


such as a subfamily or tribe. The entomological histologist may restrict his 
interest to a single type of gland or to a single tissue. To these investi 
gators, as well as to a larger number of other specialists, the editor must 
provide a publication that is sufficiently rewarding to maintain reader 
interest and, at the same time, adhere to the editorial policy of the journal 

A mixture of articles of general interest combined with topics of a 


1Reprinted with permission from Science, Vol. 119 
2Editor, Bulletin of the Brooklyn Entomological Society, Brooklyn Ce 


New York 


lege, Brooklys 
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specialized and highly technical nature is a simple solution. Usually, 
however, the more specialized articles outnumber those of a nonspecialized 
nature, so that there is difficulty in maintaining a proper balance. Possibly, 
I should not admit that I solicit articles on general topics but this is the 
truth 


2. Budgets and costs. It is desirable to operate within the income of 


a publication. At the present, each of our yearly volumes runs about 140 
pages spread over five issues, and the cost is $3.50. The 1929 volume had 
382 pages and cost $2. During the past 6 years, our printing costs have 
increased about every 2 years, the period of a union contract in the publish- 
ing field. (American Potato Journal contained 368 pages in 1956.) 

In an attempt to adjust to these new conditions, we have had to 
reduce the size of our Bulletin. We have not, however, cut our Bulletin to 
fit our income; that is to say, we have adopted the unbusiness-like policy 
of operating at a loss, which for the last 6 years has averaged about 20 
per cent. | must hasten to explain that, as a side effort, we publish the 
Glossary of Entomology, and part of the profits from this venture are used 
to subsidize the Bulletin deficit. (The Potato Association has avoided 
such a loss because of higher reprint charges and income from sustaining 
members. ) 

In former days, we gave 25 free reprints to each author, and we 
assumed part or ali of the costs of special reproductions as well as special 
composition. These gratuities now are a thing of the past, and there seems 
to be no hope that they will be reintroduced. 

3. Overabundance of manuscripts. It is strange, perhaps, to complain 
of an overabundance of manuscripts, but at times this seemingly healthy 
situation is a problem. It is discouraging to an author, particularly a young 
one, to be told that his paper cannot be scheduled for publication until some 
vague date about 18 months away. As a general policy, I have, in the 
past, discouraged authors from leaving their papers with me if I could not 
foresee likely publication within a year. This seems to be a humane act 
but one that an editor may regret at some later date. 

+. Scarcity of manuscripts. Having too few manuscripts is really a 
serious matter for an editor. A year ago | was turning manuscripts away. 
In October, | suffered the greatest manuscript depression in my 6 years as 
editor and wondered whether | would have enough material for the second 
next Bulletin. In December, there was an overabundance of manuscripts. 

Entomologists, although of divergent interests, are a closely knit 
group, and word that a journal is loaded with manuscripts or is rejecting 
manuscripts because of an oversupply soon gets around, then the famine 
sets in. Because of these experiences, | am lifting my sights a little and 
plan to work on a 2-years ahead basis. (We like to operate with a 7 or 8 
months supply of manuscripts, but our supply is seriously low now.) 

5. Selection of manuscripts. Most of our contributors are professional 
entomologists or other workers who have attained stature in the field and 
are recognized as competent authors and present no problem in selection. 
\ second group of contributors is made up of younger workers who are 
introduced to us by older workers who indicate that they consider the 
manuscripts being forwarded as worthy of publication. These usually 
present no problems, although exceptions crop up occasionally. 
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A third group of contributors is made up of individuals who appear 
out of the blue. Their offerings are examined very critically, usually by 
authorities who serve as anonymous advisors to the editor. Approximately 
10 per cent of these are rejected. There still is another type of contributor 
to whom I shall refer to as the “eccentric,” the individual who attacks the 
motives or character of another investigator. Manuscripts from this source 
present no serious problem, since they are rejected as being inconsistent 
with our editorial policy, but they are a nuisance, because time must be 
devoted to processing them. 

6. Technical editing problems. Some manuscripts received are per 
fectly typed, punctuated, and arranged in the style of our journal and 
require a minimum of routine attention (20 per cent). The remaining 80 
per cent range from nearly satisfactory documents to those that require 
complete overhauling and in rare cases retyping. In one instance, | received 
a manuscript that contained 25 compositional inconsistencies. | asked the 
author for permission to mark the copy so that corrections could be made 
by him. This permission was received and | returned the manuscript; in 
a few days, I received the following letter : 

“On receiving your letter with the corrected copy of my manuscript, 
I was filled with mixed emotions. In the first place, in the sixty papers 
I have published, I never had one more marked. At first I was tempted 
to call back the plate and publish it elsewhere. However, on reading 
through the manuscript my opinion changed. Now my sympathies are with 
you. However, the entire situation has been a little embarassing. My son 
is in the process of taking a typing course, so he offered to type the article 
from my notes. He thought I would proof read it and I understood that 
he had proof read the material. Neither or us did proof read it. 

I am having the article retyped and I hope it will not require further 
editing. Thank you for your patience.” 

(Please bear with us if you occasionally find articles that do not seem 
worthy of our Journal, we have our problems too.) 


POTATO PRE-PEELING! 
I. C. Feustet anp W. O. Harrincton* 


Pre-peeled potatoes offer these advantages to the restaurant and other 
institutional trade: 1) elimination of peeling and waste-disposal; 2) con 
servation of handling and storage space; 3) uniform quality product ready 
for French frying, mashing, hash-browning, efc.; 4) a price usually more 
stable throughout the year than for unpeeled potatoes. 

A 1954 survey by W. N. Garrott* counted 120 commercial potato 
peeling plants in metropolitan areas of 32 states and the District of 
Columbia. Most of these started in business after 1950. Of about 25 plants 
in the three Pacific Coast states, most are in California, centering in or 
1Reprinted with permission from Market Growers Journal, October 1956. 
2Extension Utilization Specialist, Fruit and Vegetables, and Chemist, Vegetable Proc- 
essing Section, Western Utilization Research Branch, Agr. Res. Service, U.S.D.A,, 
Albany, Calif 
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near Los Angeles. The survey suggested that in order to be successful, 
pre-peeling plant should be near a population center of at least 100,000. 

While larger plants can produce more in one day than the smaller 
ones process in a weck, the average quantity of potatoes peeled per plant 
is about 400 hundred-lb. bags per week. Total usage Is estimated at four 
million bushels annually. The business seems likely to continue expanding 
because restaurants and other eating places use about 65 million bushels 
Ol potatoes per year 

Drive-ins, roadside restaurants, and resorts are preferred customers 
on account of ther high demand for French-fry cuts. About &5 per cent 
Of all pre-peeled potatoes are sold in this form. partly because of its popu 
larity and also because the pecling and trimming of French-fry cuts usually 
require less care and labor than for whol potatoes to be boiled or mashed. 
It costs more to peel the smaller sizes of potatoes used for boiling and 
hing 

lo make frequent deliveries profitable and avoid the risk of spoiling 
in storage, a restaurant must be able to use at least one 30-Ib package of 
pre-pe led potatoes car h day 


SELECTING RAW 


POTATOES 


low sugar content is required in potatoes for French fries: otherwise 
the color of the fries will be too dark Mealiness is required tol mashing, 
and freedom from sloughing is desired for boiling or salad use. Processors 
usually prefer large, uniformly shaped potatoes, since these yield the best 
Krench-iry cut 

ronnie operators buy their raw materials from certain producing areas 
to make sure of uniform quality, even at higher transportation costs. Others 
buy from several sources to reduce sl Ipping costs and raw material price 
differential 


PeeELING 


Ot the three peeling methods (steam, lye, and abrasion). abrasion is 
used by thie vyreatest number ol pre peelers, tally the smaller Ones 
\brasion peelers remove peel by rasping or rubbing the potatoes against 
a carborundum surface while spraving with water. The equipment is 
relatively simple to operate, takes a minimum of floor space, and usuall) 
costs less to buy and install than steam or Ive peeling equipment, 

\brasion peeling may be used to good advantage with early-crop, 
light-skinned potatoes, which are particularly satisfactory for French 
cuts, with a minimum of weight loss in peeling. However, in the case of 
russeted varieties and those with deep eves, abrasion usually involves 
excessive peeling loss and considerable trimming to produce an acceptable 
product 

For this reason many large operators have adopted lye peeling. This 
method removes the skin uniformly over the potato including the eves, 
and needs less hand labor for trimming and inspection. Also, a lye peeler 
is readily incorporated into a continuous production line 

The lye peeler uses chemical attack and thermal (heat) shock to loosen 
the skins. Loosened skins and lye-affected tissue are removed by passing 
the potatoes — high-pressure sprays of water. The peeled potatoes can 
be dipped in an acid solution to neutralize any remaining caustic and to 
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preserve color during trimming and inspection. Lye concentrations of 15 
to 25 per cent at 130° to 160° are used. This is known as “low tempera 
ture” lye peeling, designed to avoid cooking the outer surfaces. 

A cooked surface is more susceptible to spoilage and discoloration, and 
is apt to toughen during storage. It is more likely to result when “high 
temperature” lye peeling—above 165° —or steam peeling is used. However, 
these two methods are normally quicker and are used by a few processors 
when a thin cooked surface layer is not objectionable on the product. 

Kach processor must decide which type of peeler to use and any 
decision must, to some extent, compromise between yield and quality of 
product. 

TRIMMING, INSPECTING 

Most operators adjust their peeling to get a product that requires a 
more or less constant amount of hand trimming, as a guard against 
excessive peeling losses. During trimming, a few separate the potatoes to 
be used whole from those to be used as French fries. Sometimes poorly 


2.—Peelings loosened by lye are removed 
by spray washing 


Potatoes are spray-washed and ele- 
vated to low temperature lye peeler 
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4.—Packaging French-fry cuts. Pack 
aged product must be kept cool 


3.—French-fry cuts passing through de- 
watering reel after dip in bisulfite solu 
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peeled potatoes are re-run through the peeler or through a different type 
of peeler 


CUTTING 


Hand-fed cutters give the greatest yield of long cuts, since the potatoes 
are ted lengthwise to the equipment. Many smaller operators use this 
method, which requires more labor than completely mechanical cutters. 
Large-capacity mechameally fed cutters usually do not give the maximum 
yield of long cuts 


kor a umform product, 2 to 10 per cent of the cuts should be removed 


as undersized side cuts, slivers, and broken pieces. Some restaurants pay 


premium prices to obtam selected Krench-fry cus free from undersized 
tiaterial, It is possible to convert much of the remnant pieces and 


undersized whole potatoes mto hash-brown material, 


DARKENING PREVENTION 


lo prevent darkening, freshly peeled or cut potatoes may be dipped 
in a solution of sodium: bisulfite No single combination of 
strength of solution with dipping time has been found best for all products 
and raw materials. A one-minute dip of the cut product in a solution con 
taming O.75 to 1 per cent of sodium bisulfite represents a general average. 
Whole peeled potatoes are usually given a somewhat longer treatment. 
some operators add citric, phosphoric, or other suitable acid their 
treating solution increase the effectiveness of the bisulfite; with acid 
added, they reduce the percentage of bisulfite or reduce the dipping time 
lt the bisulfite solution is too strong or too acid, there is an undesirable 
liquid from the potatoes afler packaging and in storage. If the 
treatment excessive, an off-flavor oceurs in the cooked potato 
(ther miportant factors include the temperature of the potatoes or 
cut pieces; time of exposure during peeling, trimming, and cutting before 
the dip treatment; type of equipment used in bringing the product. mto 
contact with the solution 


PACKAGING. COOLING 


\iter treatment with bisulfite, the peeled product is drained free of 
liquid and kaved. The most and convenient pac kages are 
or 35-Ib. bags. In most cases the bags consist of either two-ply high-wet 
trength Kraft paper or a Kraft paper bag with an inner lining of poly 
ethlene. Some of the packages have perforations for drainage of liquid 

Refrigeration is necessary to prevent spoilage from the time of 
processing until the product is used by the consumer. With adequate 
refrigeraion, peeled potatoes can usually be held seven to ten days 

Most operators hold the packages at least overmght mm a cold roon 
This helps to lower the temperature, especially if the bags are spread and 
the air is circulated with fans. Neglect in this phase can cause serious 
trouble 

Some processors refrigerate the bisulfite solution to cool the potatoes 
before packaging. A solution held at 34°, for example, effectively reduces 
the temperature of French-fry cuts to 40° or below, and that of whole 
pet led potato to about before they are packaged. 
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SANITATION 


Plant sanitation is of great importance in maintaining high quality of 
product. If peeled potatoes become contaminated by dirty conveyor belts 
or other points of contact, their storage life ‘is reduced even under the best 
ot refrigerated conditions. 

Maintaining adequate plant sanitation is rather difficult for most pre 
peeling establishments, because the dust from handling unpeeled potatoes 
may drift to the packaging area or other sections of the plant 

For waste disposal, most operators depend on local sewage systems 
using garbage grinders to reluce their waste to a fine form. Other 
processors require garbage collectors to remove their peeling wastes 


DELIVERY 


Delivery service is usually offered pre-pecler as part cf the 
everall operation, Some dcelive are ade daily, but the preferred 
schedule 1s to service the customer everv second day This permits gon 
product control with lower delivery costs. Larger and less frequent deliy 
eries may result in product spoilage 

Most operators consider the cost of distribution an Mportant part of 
their operation. Very few of the trucks are refrigerated, although some have 
heen partially insulated to help keep the product cool during delivery, 
especially where high temperatures are common 


RETAIL SALES 
The potato prepeeling industry may lerabh cpanded in the 
future by its entrance into the retail trace w operators already market 
ome of their product in retail stores. However, the retail volume is not 
substantial al present One of the chef obstacles is tl lecessity of retriget 
ated display space for the peeled potato \nother is t linited storage 


hfe of the product. But in terms of potential volume, the retail outlet is 
| | 


much greater than that of the restaurant and other institutional trace 


The authors are grateful to kk. M. Wangenhi f the Granny Goose 
Pre-Pared Potato Compan Oakland, Calif.. t dv and cooperation 
jl aril cli 
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ILEIERI, 1 AND R. F. STOUFFER 


EVIDENCE OF IMMUNITY FROM VIRUS S IN THE POTATO 
VARIETY SACO 


In chloroplast agglutination tests with antisera specific for potato virus S, no 
virus could be detected in any of 45 Saco plants grown from field-grown tubers 
Five plants grown from Saco tubers grafted with plugs from ‘infected tuber 
(U.S.D.A. seedling 41956 infected with virus S) also were free of virus S. No 
virus could be detected in any of 12 Saco plants grafted with infected scions of 
41956; the reciprocals of these grafts also resulted in no transmission. Similar results 
were obtained in 20 tests in which the variety Canoga was used a» the source of 
virus S. Serological tests for virus S were made 3 weeks after grafting; at this 
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ume, good umon and good scion growth were evident in nearly all plants. Ten 
hills of Saco were selected in the field, the leaves of these plants were dusted with 
carborundum and rubbed with juice from infected 41956. These and adjacent non- 
inoculated plants tested virus free over a 6-week period. Similar results were 
obtained when 10 Saco plants were similarly inoculated in greenhouse tests. 


ANDERSON, C. D. AND H. L. BARNETT 


VARIATION IN GERMINATION OF ISOLATES OF PHYTOPH- 
THORA INFESTANS 


Tests of 63 isolates of P. imfestans indicate that the percentage of indirect 
germination of sporangia is an isolate characteristic. Indirect germination of the 
isolates ranged from 2-91 per cent after 2 hours in distilled water at 10° C., and 
27-97 per cent after & hours. Direct germination under these conditions was 
neghgible. Extensive germination studies were made with single-zoospore cultures 
of 4 isolates and multispore cultures of 2 isolates using sporangia from cultures 
5-9 days old. Variation due to age of sporangia was 4 per cent in the high-germin- 
ation isolates and as great as 22 per cent in the low-germination isolates. Neither 
percentage nor rate of indirect germination could be correlated with the pathogenic 
races represented by the isolates. Manipulation of environmental factors such as, 
aeration and washing of sporangia was only partially successful in increasing 
germination, Choice of isolate and selection of sporangia at the right age seem 
to be a more reliable means of obtaining high germination 


BUTTON, &. FRANCIS AND ARTHUR HAWKINS 
THE FOLIAR APPLICATION OF UREA TO POTATOES 


experiments were conducted on each of two commercial potato farms in 1954 
and 1955 to determine the effect of foliar applications of urea nitrogen on Katahdin 
potatoes as compared with other methods of applying equivalent amounts of 
nitrogen 

In 1954 at one location on a soil relatively low in available nitrogen where 
the potatoes were fertilized with 90 pounds per acre of nitrogen at planting time, 
an additional 60 pounds per acre of nitrogen from urea (in eight weekly foliar 
apphieations of 7.5 pounds N) resulted in a highly significant yield increase. The 
increase was about as great as was obtained from an additional 60 pounds of 
N applied either as a sidedressing of ammonium nitrate or all applied in the row 
at planting time 

\t another location in 1954, where the soil was relatively low in available 
nitrogen supply, toliar applications to supply an additional 60 pounds of N_ pet 
acre resulted in a non-significant increase in yield; an additional 60 pounds applied 
side-dressed, or included all in the row at planting time resulted in larger and 
highly significant yield increases. At this location potato plants suffered from lack 
of sutherent mtrogen before all the foliar applications had been applied 

In 1955 yields from plots which received 105 and 120 pounds of nitrogen pet 

in the row at planting time plus 45 and 30 pounds of nitrogen in 6 and 4 
foliar appheations of 7.5 pounds of nitrogen from urea, respectively, were 
about the same as yields obtained from plots which received 120 pounds of nitrogen 
per acre in the row at planting time plus an additional 30 pounds of nitrogen from 
urea sides ed when the plants were 6 to & inches high. As a result of the poor 
growing conditions in 1955 which resulted in early death of the plants, yields 
trom these treatments were only slightly larger than from plots which received 
only 90 pounds of nitrogen at planting time and the yield increases were not 
significant 

\t one farm deferred application of 60 pounds of nitrogen per acre in & 
weekly foliar applications in addition to 90 pounds of nitrogen in the row 
resulted in lower yields than those obtained with only 90 pounds of nitrogen pet 
acre at planting time 

The foliar applications of urea resulted in an increase in the nitrogen content 
of the leaflets as compared with those from unsprayed plots which received only 
the initial application of nitrogen at planting time. In 1955, leaflets from all the 
foliar application treatments were higher in nitrogen on the last two sampling 
dates than the leaflets from treatments which received the additional nitrogen by 
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side-dressed or broadcast application. In general, the higher mitrogen content ol 
the leaflets towards the end of the season correlated with higher yields. 

Method of nitrogen application had no effect on specific gravity, hollow heart 
incidence, after-cooking darkening, or tuber size. 

In general, the results showed that foliar application of urea can be used as 
an effective means of supplying part of the nitrogen tor Katahdin potatoes. How- 
ever, the data indicate that the amount applied by foliar application should not 
exceed more than 30 to 45 pounds of nitrogen per acre with  sufhcient nitrogen 
provided at planting time to prevent deficiency before all the nitrogen sprays can 
be safely applied 


BAGNALL, R. H. AND R. H, LARSON 
POTATO VIRUS M 


The name “Potato Virus M” has been given to the virus component which, 
in addition to virus S and virus X, incites the interveinal mosaic disease in 
Irish Cobbler and other potatoes. Virus M was isolated from the complex by 
passage through Potato Seedling 41956 which eliminated virus X, and through 
Datura metel in which virus M became systemic more rapidly than virus 5 
< yanopsis tetragonoloba, Datura metel, Nicotiana debneyvi, Solanum rostratum, and 
ligna sinensis developed characteristic symptoms when infected by sap inoculation 
with virus M and held at 20° C. Lycopersicum esi ulentum, Solanum melongena, 
and Solanum villosum were symptomless hosts, whereas Capsicum aniuum, Nicotiana 
tabacum var. Havana 38, N. glutinosa, and Physalis floridana were not infected 
Virus M infected Physalis philadelphica, but did not become fully systemic as did 
virus S on this host. Virus M survived 10 minutes heating at 65° C., and 2 days 
aging at 20° C. Cross-precipitin tests showed some serological relationship between 
virus M and virus S, but the factor in common represented only a very small 
fraction of the respective antigenic activities of the 2 viruses The common 
component could be entirely eliminated by cross-absorption or dilution of the antisera 
Serological and differential host tests indicated the presence of 2 viruses, one 
resembling virus M and the other resembling virus S in each of the following 
sources: “Leafrolling mosaic” Green Mountain, “healthy” King Edward and “healthy” 
Fortuna potatoes. The different sources of virus M varied slightly with respect to 
reactions incited on host plants, but were closely related serologically, and could 
be distinguished from other potato viruses. No insect vector is known 


BAGNALL, R. H. AND LARSON 
POTATO VIRUS S 


Potato virus S was shown to be very widespread in North American potatoes 
Symptoms incited on potatoes were usually so slight that they passed for normal 
effects of maturity. Virus S could be distinguished from other potato viruses by 
serological tests and by the reactions of a number of differential test-plants 
Chenopodium album, Cyanopsis tetragonoloba, Nicotiana debneyi aracha umbel 
lata. and Solanum rostratum developed characteristic symptoms when infected by 
sap inoculation with virus S and held at 20° ¢ Physalis philadelphica, Datura 
metel. and Solanum villosum were symptomless hosts, whereas Capsicum annuum 
Lycopersicum esculentum, Nicotiana tabacum var. Havana 38, N. glutinosa, Physalits 
floridana, and Solanum melongena were not infected. Virus S survived 10 minutes 
heating at 60° C., and 6 days aging at 20° C No insect vector is known. Strains 
of virus S have been encountered, differing slightly with respect to reactions incited 
on test-plants including potato, but closely related serologically 


CUNNINGHAM, C. E. 
FIELD RESULTS FOR FOLIAR FERTILIZATION ON POTATOES 


Field applications of urea and complete fertilizers were made as foliar sprays 
to potatoes at various stages of growth. The applications were made as a supplement 
to the basic row application of a complete fertilizer at planting time over a period 
of several years. Yield responses from foliar fertilization were obtained only on 
oceasion, generally when the initial application of complete fertilizer was reduced 
from recommended amounts. Applying part of the nitrogen, 30 pounds per acre, 
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as urea sprays, was not so effective in most experiments as applying all the mitrogen 
in a complete fertilizer at planting 

It is concluded from thees studies that sufficient amounts of a complete fertilizer 
should be applied at planting and that the use of foliar fertilization should be 
reserved for emergency use to correct nutritional disorders that may occur during 
the growing season 


GALLEGLY, M. E. AND J. GALINDO 
THE SEXUAL STAGE OF PIH/Y7TOPHTHORA INFESTANS IN MEXICO 


Following the discovery that oospores were produced abundantly when certain 
Mexican isolates of P?. infestans were paired with isolates from the United States, 
oospore formation was studied in Mexico. Union between the antheridia of one 
United States isolate (256) and the oogonia of one Mexican isolate (43) was 
observed on water agar. When 91 Mexican isolates were paired on V-8 juice agar 
with these two isolates, 57 per cent mated with isolate 43 and 43 per cent mated 
with isolate 256. Eighteen isolates from the United States and Canada maintained 
in’ Mexico mated only with isolate 43. Both compatibility groups were found in 
isolates from Toluca, Chapingo, and Popocatepetl, Oospores, similar to those pro- 
duced in pure culture, were found in infected Katahdin leaves collected at Toluca 
It is believed that oospores play a part in the development of physiologic races 
and survival of 7. infestans in Mexico 


GOUGH, F. J, J. J. SMOOT, H. A. LAMEY AND J. J. EICHENMULLER 
GERMINATION OF OOSPORES OF P’//YTOPHTHORA INFESTANS 


Oospore produced by pairing pure cultures of appropriate isolates of P. 
infestar germinated by forming one or several germ tubes emerging through the 
antheridium or by rupturing the wall at other locations. Germ tubes usually pro- 
duced terminal sporangia which were typical of the species with regard to morphology 
and methods of germination. Germination began in approximately three days under 
favorable conditions and continued for nearly two weeks. Maximum germination 
(10 per cent) occurred when oospores were placed in 0.08-0.4 per cent infusions 
prepared from dung of horse, cow, or sheep, or in leachates of soil from potted 
potato plant \ttempts to stimulate germination with many different organic and 
inorgame chemical compounds were unsuccessful. Some oospores from one to six 
month-old cultures germinated, which germination occurred at temperatures ranging 
from 12° to ( \ sporangial suspension obtained from a single oospore culture 
infected susceptible potatoes and produced typical symptoms under conditions favor 
able for infection 


HEIDRICK, L. FE. AND H. D. THURSTON 
SOURCES OF RESISTANCE TO LATE BLIGHT IN COLOMBIA 


Phe wild species of potato, Solanum demissum, has been used almost exclusively 
as the source of resistance in the development of late blight) resistant varieties 
of potatoes. Many other wild or semi-cultivated species of potatoes from Central 
and South America have been tested for resistance to late blight. Some of these 
pecies have been found to be highly resistant but due to such factors as tncom- 
patibility, non-viable pollen, lack of flower formation, or for other reasons, have 

extensively used in breeding for late blight resistance 
st of the commonly occurring species of South American potatoes, such 
anum andigenum and Solanum Ryhinit, were found to be highly susceptible 
to late blight when tested by the usual greenhouse inoculation methods, but a few 
clones have been found to possess a high degree of partial or field type resistance 
when tested under field conditions 

Many difficulties have been cncountered in breeding for the major gere typ 
of resistance in potatoes due to the development of new races of Phytophthora 
infestans under field conditions. For this reason many potato breeders are beginning 
to recognize the importance of the partial or field type of resistance. This type of 
resistance has been found to be readily transmitted by some clones of S. andigenum 
and S. Ryhintti in crosses with other species and the progeny has shown a high 
degree of resistance to at least ten races of P. infestans under field conditions. 
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YOU'LL GET GREATER YIELDS... 


Never before a blight 
fighter like this! 


Chem-Bam’s the only fun- 
gicide — liquid or other- 
wise —to feature U-101, 
an exclusive sticking agent 
that makes sure the fungi- 
cide stays where it belongs 
—right on the vines and 
plants. Not even rain or 
watering can wash away 
the Chem-Bam! 


Result? Your crops get 
fullest coverage and pro- 
tection. And you make full 
profits. Your plants are 
greener . . . more succu- 
lent. Your yield per acre 
is greater... 10% greater, 
according to tests made 
by a leading agricultural 
college. 

Chem-Bam with U-101 is 
easier to use, too. It mixes 
evenly and easily with 
water and insecticides. It 
gives finer distribution in 
the area sprayed. 


This year, play it safe... . 
spray with Chem-Bam, 
the only fungicide featur- 
ing U-101! 


Contact your local farm 
dealer or write: 


CHEMICAL 
INSECTICIDE CORP. 


129 Montague Street 
Brooklyn 1, N. Y. 


Plant, Metuchen 
New Jersey 


Free booklet on blight 
control on request. 
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University Microfil@s 
313 North lst St 
Ann Arbor Wichigur 


When You Buy 
Minnesota CERTIFIED Seed Potatoes 
You are investing in a commodity produced by a 
group of growers who understand and know how to 


meet the many problems involved in growing 


HIGH QUALITY SEED STOCK 


Certified Seed List sent on request 


STATE OF MINNESOTA 
DEPARTMENT OF AGRICULTURE 


"SEED POTATO INSPECTION AND CERTIFICATION | 
| St. Paul Campus 


University of Minnesota 
St. Paul |, Minnesota 


“TOP 
THE 


pf, MARKET” 
with the 

Right Size 
| WO Potatoes 


LOCKWOOD 


* A Symbol of Service. 
* A Sign of Quality. 
Potato Machinery for all needs. 


Let a Lockwood representative 
solve your problems. 


MODEL NO. 5-5SS.36 
—— Manufacturing A Complete Line of Potato Machinery —— 


LOCKWOOD GRADERS 


GERING NEBR. 


— OFFICES IN ALL PRINCIPAL POTATO AREAS — 


| 
— — — 
3 | | 
4 | q 
| 
| 
| 
4 | 
| | 
} 

3 
‘ 

wth — 

\ 

| 

“a 


